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Detailed Action 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2,4,13,14,24,25, and 27-29 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Lynch ( US 4163042). 

Regarding claim 1 , Lynch teaches a combustion exhaust catalyst support 
adapted to hold an exhaust catalyst in an exhaust system, the support comprising: a 
flexible refractory mat having a first surface and a second surface, the flexible 
refractory mat adapted to surround the exhaust catalyst with the first surface being 
adjacent to a surface of the exhaust catalyst; and a metal foil having a plurality of 
protrusions, the metal foil disposed over the second surface of the flexible 
refractory mat. (Figure 3, and column 4 lines 22-37. In the figure #8 is the 
refractory mat, and #9 is the metal foil) 

Regarding claim 2, Lynch teaches the support of claim 1 wherein the 
plurality of protrusions comprise a plurality of ridges and grooves such that the 



t 

I 
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metal foil is corrugated. (Figure 3, and column 4 lines 5-10. In the figure 9 is the 
metal foil) 

Regarding claim 4, Lynch teaches the support of claim 1 wherein the metal 
foil comprises a metal selected from the group consisting of stainless steels, nickel 
alloys,-and-Gobalt alloys, (column 4 lines 10-15) 

Regarding claim 13, Lynch teaches an exhaust system comprising: an 
exhaust catalyst; a flexible refractory mat having a first surface and a second 
surface, the flexible refractory mat surrounding the exhaust catalyst with the first 
surface being adjacent to a surface of the exhaust catalyst; and a metal foil having a 
plurality of protrusions, the metal foil disposed over the second surface of the 
flexible refractory mat. (Figure 3, and column 4 lines 22-35. In the figure #8 is the 
refractory mat, and #9 is the metal foil) 

Regarding claim 14, Lynch teaches the exhaust system of claim 13 wherein 
the plurality of protrusions comprise a plurality of ridges and grooves such that the 
metal foil is corrugated. (Figure 3, and column 4 lines 5-10. In the figure #9 is the 
metal foil) 

Regarding claim 20, Lynch teaches the exhaust system of claim 13 wherein 
the metal foil comprises a metal selected from the group consisting of stainless 
steels, nickel alloys, and cobalt alloys, (column 4 lines 10-15) 
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Regarding claim 24, Lynch teaches a method of supporting an exhaust 
catalyst, the method comprising: placing a flexible refractory mat having a first 

i 

surface and a second surface over a surface of an exhaust catalyst wherein the first 
surface is adjacent to the surface of the exhaust catalyst; placing a metal foil 
having a plurality of protrusions over the second surface of the refractory mat to 
form a catalyst-support combination; and securely placing catalyst- support 

i 

I 

! combination within a metal tube, the metal tube adapted to be placed within an 
. exhaust system. (Figure 3, and column 4 lines 22-35. In the figure 8 is the 
' refractory mat, and 9 is the metal foil. Figure one shows the adaptation to be 

placed in an exhaust system and see column 4 line 47-column 5 line 1 0) 

Regarding claim 25, Lynch teaches the method of claim 24 wherein the 

plurality of protrusions comprise a plurality of ridges and grooves such that the 

metal foil is corrugated. (Figure 3, and column 4 lines 5-10. In the figure 9 is the 

metal foil) 

i 

Regarding claim 27, Lynch teaches the method of claim 24 wherein the 
catalyst-support combination is placed with a metal tube by sliding the catalyst- 

* 

support combination in the metal tube and then swaging down on the metal tube 
until the catalyst-support combination is held in place, (column 4, lines 5-10 
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teaches the support is to be anchored to the metal tube with swag points. See also 
column 3 lines 1 0-20) 

Regarding claim 28, Lynch teaches the method of claim 24 wherein the 
metal tube have a pair of flanges and the catalyst-support combination is placed 
with a metal tube positioning the catalyst-support combination in the metal tube, 
1 compressing the metal tube so that the pair of flanges come in contact, and sealing 
the pair of flanges together. Figure 2 #4 shows a lock seam. This seam is 
interpreted to cause the flanges that compose the seam to be fitted together by 

> 

pressure exerted by the shroud #9 and the compressible cushioning layer of 

! 

refractory material #8. 

Regarding claim 29, Lynch teaches the method of claim 24 wherein the 
metal tube comprises a first tube half and a second tube half so that the catalyst- 
support combination is placed in the metal tube by positioning the catalyst-support 
combination in a cavity formed by bringing the first tube half and the second tube 
half together, (see column 4 line 47-column 5 line 1 0) 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the -scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 3, 15, and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lynch (US 4163042) as applied above, and further in view of Foster et al. (PG. 
PUB 2002/0127154 1A). 

Regarding claim 3, Lynch teaches the support of claim 1 wherein the 

plurality of protrusions exists. Lynch does not teach the plurality of protrusions 
comprising a plurality of dimples. (Figure 3, and column 4 lines 22-35. In the 
figure 9 is the metal foil that has a plurality of protrusions.) Foster et al., which is 
analogous art concerning the making of an emissions control device using a mat, 
teaches the use of dimples. Foster et al does not teach the use of a metal foil, only 
the use of a mat with dimples to cause friction between the casing and the mat. 
(Page 4, paragraphs 0041 and 0042) It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the two teachings to 
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increase the coefficient of friction of the metal foil to the mat and the outer shell. 
Foster et al teaches that the use of dimples will increase the coefficient of friction 
(Page 4, paragraphs 0041) between the mat and the substrate, and between the mat 
and the outer shell. The increased coefficient of friction is intended to keep the 
substrate, (which is intended to house the catalyst), mat, and shell together. 

Regarding claim 15, Lynch teaches the exhaust system of claim 13 wherein 
the plurality of protrusions exists. Lynch does not teach the plurality of 
protrusions comprising a plurality of dimples. (Figure 3, and column 4 lines 22- 
35. In the figure 9 is the metal foil that has a plurality of protrusions.) Foster et al., 
which is analogous art concerning the making of an emissions control device using 
a mat, teaches the use of dimples to cause friction between the casing and the mat. 
Foster et al does not teach the use of a metal foil, only the use of a mat. (Page 4, 
paragraphs 0041 and 0042) It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the two teachings to increase the 

« 

coefficient of friction of the metal foil to the mat and the outer shell. Foster et al 
teaches that the use of dimples will increase the coefficient of friction (Page 4, 
paragraphs 0041) between the mat and the substrate, and between the mat and the 
outer shell. The increased coefficient of friction is intended to keep the substrate, 
(which is intended to house the catalyst), mat, and shell together. 
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Regarding claim 26, Lynch teaches the method of claim 24 wherein the 
plurality of protrusions exists. Lynch does not teach the plurality of protrusions 
comprising a plurality of dimples. (Figure 3, and column 4 lines 22-35. In the 

t 

figure 9 is the metal foil that has a plurality of protrusions.) Foster et al., which is 
analogous art concerning the making of an emissions control device using a mat, 
teaches the use of dimples to cause friction between the casing and the mat. Foster 

i 

» 

et al does not teach the use of a metal foil, only the use of a mat. (Page 4, 
paragraphs 004 1 and 0042) It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the two teachings to increase the 
coefficient of friction of the metal foil to the mat and the outer shell. Foster et al 
teaches that the use of dimples will increase the coefficient of friction (Page 4, 

■ paragraphs 0041) between the mat and the substrate, and between the mat and the 
outer shell. The increased coefficient of friction is intended to keep the substrate, 
(which is intended to house the catalyst), mat, and shell together. 

- 6. Claims 8-11, 12, 16-19 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lynch (US 4163042) as applied above, and further in view of 
Stroom et al. (US 6245301). 

Regarding claim 8, Lynch teaches the support of claim 1. (Figure 3, and 
column 4 lines 22-37. In the figure 8 is the refractory mat, and 9 is the metal foil) 
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Lynch does not teach the refractory mat comprising refractory ceramic fiber and a 
binder. Stroom teaches a refractory mat comprising refractory ceramic fiber and a 
binder. (Fig 6, column 5 lines 50-67) Stroom is analogous art which teaches a 
catalytic converter wrapped in a ceramic mat for thermal insulation (column 6, 
lines 17-27). Stroom does not teach the use of a metal foil layer around the 

i 

ceramic mat. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the two teachings to make the mat taught in 
Lynch of ceramic fiber, as taught by Stroom. The motivation to make the mat 
, taught by Lynch ceramic fiber with a binder would be to instill superior thermal 
protection qualities as taught by Stroom (column 6, lines 1 7-27 and column 1 lines 
45-65.) 

Regarding claim 9, Lynch teaches the support of claim 1 wherein the 

* 

refractory mat is adapted to surround an exhaust catalyst comprising a refractory 
brick having a longitudinal axis, a surface substantially parallel to the longitudinal 
axis, a front surface, and a back surface. (Figures 2,3 and 4 and Column 3, lines 
59-65 and Column 4, lines 1-35) Lynch does not teach the refractory brick 
comprising a series of channels substantially parallel to the longitudinal axis which 
. pass through the refractory brick. Stroom teaches a refractory mat adapted to 
1 surround an exhaust catalyst comprising a refractory brick having a longitudinal 
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axis, a surface substantially parallel to the longitudinal axis, a front surface, and a 
back surface. The refractory brick comprising a series of channels substantially 
parallel to the longitudinal axis which pass through the refractory brick. (Figure 7 
# 84 are the honeycombed gas flow channels parallel to the longitudinal axis which 
pass thought the refractory brick.) Stroom does not teach the support of claim one. 
It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the two teachings to improve the refractory brick taught by 
Lynch to the improved refractory brick with honeycombed gas flow channels 
taught by Stroom to utilize the superior gas flow and surface area to weight ratio of 
the honeycombed channels. 

Regarding claim 10, the support of claim 9 is taught by Lynch and Stroom as 
given under claim 9 rejection, (see directly above). Lynch teaches the first surface 
of the refractory mat being adjacent to the surface substantially parallel to the 
longitudinal axis. (Figure 3, In the figure #8 is the refractory mat substantially 
parallel to the longitudinal axis ) 

Regarding claim 1 1, the support of claim 10 is taught by Lynch and Stroom 
as seen under claims 10 rejection, (see directly above.) Lynch teaches the 
refractory brick having a substantially circular or substantially elliptical cross- 
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section. (Figure 3, in the figure #6 is the refractory brick having a substantially 
circular or substantially elliptical cross-section. See also column 3 lines 59-64) 
Regarding claim 12, Lynch teaches the support of claim 1. (Figure 3, and 

i 

column 4 lines 22-37. In the figure 8 is the refractory mat, and 9 is the metal foil) 
Lynch does not teach the metal foil includes a first end with a metal foil notch and 
a second end with a metal foil protrusion and the refractory mat includes a first end 
with a refractory mat notch and a second end with a refractory mat protrusion 

i 

wherein the metal foil notch and metal foil protrusion are adapted to mate together 
and the refractory mat notch and refractory mat protrusion are adapted to mate 
together so that the support when placed around the exhaust catalyst is held in 
place. Stroom teaches a refractory mat with two protrusions adapted to mate 
together so that the support when placed around the exhaust catalyst is held in 
place. (See figure 6) Stroom does not teach the use of a metal foil layer. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the two teachings to make the refractory mat (taught by both Stroom and 
Lynch) and the metal foil layer (taught by Lynch) both have two protrusions 
adapted to mate together so that the support when placed around the exhaust 
catalyst is held in tightly in place. This reason to use notches for this purpose is 
explicitly taught by Stroom column 4, lines 41-55. 



i 



I 
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Regarding claim 16, Lynch teaches the exhaust system of claim 13 wherein 
, the refractory mat is adapted to surround an exhaust catalyst comprising a 
refractory brick having a longitudinal axis, a surface substantially parallel to the 

1 

■ 

longitudinal axis, a front surface, and a back surface. (Figures 2,3 and 4 Column 3, 
lines 59-65 and Column 4, lines 1-35) Lynch does not teach the refractory brick 
refractory brick comprising a series of channels substantially parallel to the 
longitudinal axis which pass through the refractory brick. Stroom teaches a 
refractory mat adapted to surround an exhaust catalyst comprising a refractory 
brick having a longitudinal axis, a surface substantially parallel to the longitudinal 
axis, a front surface, and a back surface. The refractory brick comprising a series of 
channels substantially parallel to the longitudinal axis which pass through the 
refractory brick. (Figure 7 # 84 are the honeycombed gas flow channels parallel to 
the longitudinal axis which pass thought the refractory brick.) Stroom does not 
teach the exhaust system of claim 13. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the two teachings to 
improve the refractory brick taught by Lynch to the improved refractory brick with 
honeycombed gas flow channels taught by Stroom to utilize the superior gas flow 
and surface area to weight ratio of the honeycombed channels. 



» > 
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Regarding claim 17, The exhaust system of claim 16 is taught by Lynch and 
Stroom as given under claim 1 6 rejection, (see directly above). Lynch teaches the 
first surface of the refractory mat being adjacent to the surface substantially 
. parallel to the longitudinal axis. (Figure 3, In the figure #8 is the refractory mat 
substantially parallel to the longitudinal axis ) 

Regarding claim 1 8, the exhaust system of claim 17 by Lynch and Stroom as 
seem under claims 17 rejection, (see directly above.) Lynch teaches the refractory 
brick having a substantially circular or substantially elliptical cross-section. (Figure 

i 

3, in the figure #6 is the refractory brick having a substantially circular or 

i 

substantially elliptical cross-section. See also column 3 lines 59-64) 

! 
i 

Regarding claim 19, Lynch teaches the exhaust system of claim 13. 
Figure 3, and column 4 lines 22-37. In the figure 8 is the refractory mat, and 9 is 
the metal foil) Lynch does not teach the metal foil includes a first end with a metal 
foil notch and a second end with a metal foil protrusion and the refractory mat 
includes a first end with a refractory mat notch and a second end with a refractory 
mat protrusion wherein the metal foil notch and metal foil protrusion are adapted to 
mate together and the refractory mat notch and refractory mat protrusion are 
adapted to mate together so that the support when placed around the exhaust 
catalyst is held in place. Stroom teaches a refractory mat with two protrusions 
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adapted to mate together so that the support when placed around the exhaust 
catalyst is held in place. (See figure 6) Stroom does not teach the use of a metal 
foil layer. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the two teachings to make the refractory mat (taught 
by both Stroom and Lynch) and the metal foil-layer* (taught by Lynch) both have 
• two protrusions adapted to mate together so that the support when placed around 
the exhaust catalyst is held in tightly in place. This reason to use notches for this 
purpose is explicitly taught by Stroom column 4, lines 41-55. 

Regarding claim 23, Lynch teaches the exhaust system of claim 13. (Figure 
3, and column 4 lines 22-37. In the figure 8 is the refractory mat, and 9 is the metal 
foil) Lynch does not teach the refractory mat comprising refractory ceramic fiber 
and a binder. Stroom teaches a refractory mat comprising refractory ceramic fiber 
and a binder. (Fig 6, column 5 lines 50-67) Stroom is analogous art which teaches 
a catalytic converter wrapped in a ceramic mat for thermal insulation (column 6, 
lines 17-27). Stroom does not teach the use of a metal foil layer around the 

i 

ceramic mat. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the two teachings to make the mat taught in 
Lynch of ceramic fiber, as taught by Stroom. The motivation to make the mat 
taught by Lynch ceramic fiber with a binder would be to instill superior thermal 



t 
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protection qualities as taught by Stroom (column 6, lines 1 7-27 and column 1 lines 
45-65.) 

7. Claims 5 and 21 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lynch (US 4163042). 

Regarding claim 5, Lynch teaches the support of claim 4 wherein the metal 

» 

foil is stainless steel, (column 4 lines 10-15). Lynch does not teach the metal being 
selected from the Monels, Hastelloys, Inconels, 300 series stainless steel's, and 400 
series stainless steel's. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to use one of the listed stainless steel types because 
of their common usage in the art. The listed stainless steels provide for a wide 
range of properties of highlighted importance. Since no particular property of 
stainless steel is critical to the invention, it would have been obvious to one of 

■ 

ordinary skill in the art at the time of the invention to use any stainless steel 
common in the art. 

Regarding claim 2 1 , Lynch teaches the exhaust system of claim 1 6 wherein 
the metal foil is stainless steel, (column 4 lines 10-15). Lynch does not teach the 
metal being selected from the Monels, Hastelloys, Inconels, 300 series stainless 
steel's, and 400 series stainless steel's. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use one of the listed stainless 
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steel types because of their common usage in the art. The listed stainless steels 
provide for a wide range of properties of highlighted importance. Since no 
particular property of stainless steel is critical to the invention, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to use any 

stainless steel common in the art. 

Allowable Subject Matter 

Claims 6, 7, and 22 objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Regarding claim 6, The support of claim 1 (where the metal foil is outside the 
refractory mat) wherein the metal foil is between about 0.01 millimeters to about 0.5 
millimeters is not found in the prior art. 

Regarding claim 7, the support of claim 1 (where the metal foil is outside the 
refractory mat) wherein the metal foil is between about 0.01 millimeters to about 0.2 
millimeters is not found in the prior art. 

Regarding claim 22, The exhaust system of claim 13 wherein the metal foil is 
between about 0.01 to about 0.5 millimeters thick is not found in the prior art. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

US 20040191 137 A1 

US 20040009106 A1 

US 20020071791 A1 

US 394861 1 A 

US 6017498 A 

US 5514347 A 

US 4462812 A 

i 

US 3959865 A 
US 3715193 A 

l 
I 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Frank C. Campanell whose telephone number is 571- 
270-3165. The examiner can normally be reached on Mon-Fri 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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